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measuring such beliefs in the context of stroke is lacking.
The Health Belief Model (HBM), which falls within a broader category of social cognitive theory, is widely accepted as providing a useful framework for understanding the relationship between health beliefs and health behaviour (for a comprehensive review of social cognitive theory, see Conner and Norman (2005) , in particular the HBM chapter by Abraham and Sheeran (2005) ; for a meta-analysis of the HBM, see Harrison et al., 1992) ).
The HBM has been applied previously in areas related to stroke including cardiac rehabilitation (Oldridge & Steiner, 1990) , and coronary heart disease prevention (Ali, 2002) .
The identification of a tool for measuring stroke related health is important to provide a new or broader focus for prevention programs (Sullivan et al., 2007) . Such interventions are needed because stroke is a significant health problem worldwide (Straus et al., 2002; Sturm et al., 2002) . Current stroke prevention strategies identify a role for patient education (National Stroke Foundation, 2007a; 2007b) ; few guidelines also recommend enhancing stroke beliefs (for an exception, see Barch, 1996) . Such recommendations may be important because there is a substantial body of literature showing that people do not necessarily follow preventative strategies because they know this to be important; the mediating role of health beliefs may explain why knowledge alone predicts relatively little of people's health behaviours (Abraham & Sheeran, 2005) .
Approximately five years ago, the first studies to explore the role of HBM beliefs in stroke prevention were undertaken (Sullivan & Waugh, 2007; Waugh, 2003) . These studies used a structured measure of stroke beliefs, called the CABS; a tool designed to capture beliefs about modifiable stroke risk factors, such as diet and exercise (Goldstein et al., 2001) .
The CABS-R was the next iteration of the CABS; it was designed to test an expanded HBM model rather than the standard HBM (for a more complete description of the CABS-R relative to the CABS see Sullivan et al., in press) . Importantly, the CABS-R, or parts thereof, has been shown to predict healthier outcomes for people at stroke risk assessed using a variety of outcome measures, including: intention to reduce risk (Sullivan et al., in press) and self-and carer-report of behaviour change post-stroke (Sullivan & Waugh, 2007) . Focus groups suggest that people at-risk of stroke recognise the importance of such beliefs to stroke prevention (Sullivan et al., 2008) , and some of these beliefs have been found to be amenable to change through basic stroke education (reading a stroke brochure; Sullivan & Katajamaki, submitted) .
Despite these promising findings, the psychometric properties of the CABS-R require further investigation. A preliminary investigation of the internal consistency of parts of the CABS-R suggest that it may be acceptable (Sullivan et al., in press) ; however, data for only one section of the scale (exercise) have been published and this analysis was based on a subscale by subscale approach. For this section, subscale reliabilities were calculated for each belief type and were found to be above .70, with the exception of the exercise barriers subscale where one item was dropped from this subscale to achieve an alpha co-efficient of this magnitude. No previous reports of the internal consistency of other CABS-R sections have been published. Nor have there been any previous reports of the CABS-R factor structure or its test-retest reliability. An investigation of the CABS-R factor structure would add value to the approaches used previously by permitting a detailed examination of the relationship between subscales, and the addition of information such as this will assist others to critically evaluate this tool. The purpose of this study was to continue efforts to validate and improve the CABS-R given that stroke-related health beliefs appear important to stroke prevention. Specifically, this study aimed to investigate test-retest reliability, internal consistency, and factor structure of the CABS-R.
Methods

Participants
One hundred and thirty seven participants completed the CABS-R at time one (T1).
Approximately one month later, 76 people completed it again (T2). Eligible participants were persons with no history of prior stroke aged 50 years or older. This group was selected because their age put them at risk (American Heart Association, 2007) , and their beliefs were not influenced by direct stroke experience. Data from 11 participants tested at T1 and 6 people who were tested at T2 were removed because of age younger than 50 years (T1 n = 6; T2 n = 3); incomplete survey (T1 n = 3; T2 n = 2), or previous stroke (T1 n = 2; T2 n = 1). Data from 126 people tested at T1 and 70 T2 participants 1 were retained for further analysis.
The demographic and stroke risk characteristics of participants appear in Table 1 .
Approximately 61.1% of participants had between one and three stroke risk factors, with about one in four participants reported three or more modifiable stroke risks. Apart from being at risk of stroke because of their age, this sample was relatively healthy (approximately 67% reported no other illness). This sample characteristic distinguishes this group from others used in CABS -R research (e.g. Sullivan et al., in press) in which approximately 45% of the sample had "other" illnesses, providing an opportunity to examine CABS-R test properties in a somewhat lower risk group than has been investigated previously. Based on the results of analyses comparing group attributes, participants who were tested at T1 and T2 were generally similar, with the most important exception being that a larger proportion of T1 participants had a family history of stroke than those who returned for follow-up (T2). Table   1 also shows that the subgroup of participants who were tested at follow up (T2 sample) were mostly representative of participants in the larger T1 sample.
Insert Table 1 about here
Materials Cerebrovascular Beliefs and Attitudes Scale-Revised
The CABS-R was based on an expanded HBM (see Sullivan et al., in press) , but this study focused on HBM beliefs only. This focus was necessary because the expanded CABS-R subscales had too few items (n = 2) to permit stable factor solutions. Each CABS-R section included between three and five items assessing the following stroke-related health beliefs: severity (e.g., "If I had a stroke the consequences would be serious"); susceptibility (e.g., "My chances of having a stroke are high if I don't exercise regularly"); perceived benefits of undertaking stroke risk reduction behaviours (e.g., "Exercise will help me avoid stroke"), and perceived barriers associated with undertaking such behaviours (e.g., "I feel too embarrassed to exercise"). Beliefs about stroke seriousness were assessed using a single global score because they were considered independent of specific behaviours. Beliefs were rated on a five point Likert scale ranging from strongly disagree to strongly agree with a "neutral" midpoint. In addition to items assessing exercise beliefs, the CABS-R had an additional eight sections assessing risk behaviours such as smoking and high cholesterol.
Respondents completed only those sections that applied to them (e.g., only smokers completed the smoking section).
For each section, CABS-R subscale scores were the total of individual item raw scores relating to each belief type. Subscale averages were also calculated to convert data to a more readily interpretable format. Higher subscales scores indicate stronger agreement with and beliefs about the need to undertake preventive behaviours because of greater perceived susceptibility or benefit and so on.
Procedure
Participants were recruited via a snowballing method. An electronic project advertisement was emailed to selected university lists (e.g., alumni) and project details were posted on the internet (University research participation page). Participants were recipients of these advertisements, or the recipients' friends and family. Data were collected using a web based electronic survey including the CABS-R among other measures. Table 2 shows the internal consistency coefficients for those parts of the four sections of the CABS-R completed by at least 40 participants (approximately one third of participants tested at T1). The internal consistency of exercise-related beliefs was generally high, mostly above (.80) with the exception of the barriers subscale. The internal consistency of most other beliefs related to weight, alcohol, and cholesterol ranged between .65 and .94, with most above .80 (but in some cases only after deletion of one item). The mean inter-item correlation for each belief type was relatively high at above Clark and Watson (1995) 's suggested minimum of .15. With a mean score of 3 representing a neutral attitude towards stroke related health beliefs, most participants agreed there were benefits associated with losing weight, exercising, drinking less and controlling cholesterol to reduce stroke. The pattern of subscale means for other behaviours and beliefs was mixed. For example, participants did not agree there were barriers to cholesterol control, and they did not feel susceptible to stroke because of their drinking.
Results
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The Cronbach's coefficient alpha for the three item global severity scale (M = 4.45; SD = .70) was high at .89 and the mean inter-item correlation was also relatively high at .75. The mean level of response on this scale indicates that participants agreed that having a stroke would be serious.
Insert Table 2 about here Test-rest reliability coefficients generated by correlating performance on CABS-R subscale scores over time for those risk factors experienced by a minimum of 40 participants were generally moderate to high (see Table 3 ). All but two of these correlations were significant; exceptions were for cholesterol related beliefs, about barriers and susceptibility.
Inspection of the means for these items showed that cholesterol barrier beliefs decreased slightly but not significantly (paired samples t(17) = .964, p = .348). Beliefs about susceptibility to stroke because of high cholesterol and the failure to have regular cholesterol checks were neutral over both time periods (paired samples t(17) = 1.51, p = .147).
Insert Table 3 about here There were three T1 behaviours that were endorsed by at least 65 participants (exercise, weight, and alcohol), but of these behaviours only two were endorsed by more than 20% of the T1 sample at a level that would be considered risky (weight and exercise). Five individuals reported drinking at risky levels compared to National Health and Medical Research Council (2001) guidelines, so this behaviour was not included in factor analyses.
The remaining behaviours were: weight, 50% of the sample tested at T1 reported being overweight and BMI calculations showed that 25% of the individuals in this group were overweight or obese (World Health Organization, 1998)), and; exercise, 23% of this group exercised less than 3 days per week (Pate et al., 1995; Gordon et al., 2004; Australian Institute of Health and Welfare, 2001) . We undertook separate factor analyses for each of those two behaviours (exercise, weight) to determine if the HBM structure embedded in the measure was supported.
The first factor analysis used HBM exercise beliefs. An orthogonal rotation revealed a four factor structure (see Table 4 top panel). The first factor, labelled "severity", was comprised of seriousness items and accounted for 15.59% of the variance. The second factor (labelled "susceptibility") was comprised of items related to perceived susceptibility to stroke because of insufficient exercise (variance accounted for: 15.08%). The third factor was comprised of items related to the benefits of exercising (labelled "benefits"; variance accounted for: 12.05%), and although all items loaded strongly on this factor the item relating to the gains of exercising ("I have a lot to gain by exercising") cross loaded onto the fourth factor. The fourth factor was composed of barriers items and was so labelled (variance accounted for: 11.24%). Items related to the pain of exercising and the belief that exercise interfered with other activities had low communalities (less than .2) while the other items had communalities ranging from .30 to .68. Together, the four factors accounted for 53.96% of the variance in scores. The goodness of fit test indicated that the solution adequately represented underlying model, χ 2 (51, N = 126) = 66.48, p =.071.
Weight loss items reflecting HBM beliefs were used in a second factor analysis with orthogonal rotation, yielding a four factor structure (see Table 4 ). The first and second factors were comprised of severity and susceptibility items (and were so labelled), accounting for 20.78% and 20.58% of the variance, respectively. Although all items loaded strongly on these factors, the item relating to 'prevent' ("Losing weight is a good way to prevent stroke") which was supposed to be a benefit cross-loaded on factors 1 and 2. The third and fourth factor "barriers" and "beliefs, accounted for 13.75% and 10.85% of variance, respectively.
Together, the four factors accounted for 65.94% of the variance in scores. The goodness of fit test indicated that the solution adequately represented the model underlying the data, χ 2 (32, N = 60) = 27.33, p =.702.
Insert Table 4 
about here
Discussion
Stroke is the third most common cause of death in developed countries (World Health Organisation, 2004) , and continuing research towards its prevention is important. This study sought to further our understanding of the psychometric properties of the CABS-R; a test designed to assess stroke-related health beliefs derived from the HBM that impact preventative behaviours.
Despite some minor anomalies in the internal consistency of some CABS-R subscales (discussed below), the results of this study are promising. Factor analysis results showed strong support for the presence of four independent, belief types assessing benefits, barriers, susceptibility and severity across two stroke risk behaviours. This result is significant because past studies have shown that such beliefs predict intention to change behaviour (Sullivan et al., in press) and that these beliefs can be influenced by basic patient education (Sullivan & Katajamaki, submitted) .
Good internal consistency was identified for the global CABS-R subscale, severity, and for behaviour-specific beliefs related to susceptibility across three behaviours, exercise, weight loss, and cholesterol (all αs > .80). The pattern of results in terms of the ranking of CABS-R exercise subscales from the most to least reliable (i.e., susceptibility, benefits, barriers) is consistent with the only other published report with similar data (Sullivan et al., in press) . The low internal consistency of some CABS-R subscales could suggest the need for scale refinement, but determining whether and how this change should occur is complex especially considering factor analyses results.
The HBM factor analyses showed that items generally loaded as expected, supporting the idea that there are four distinct belief types that underlie the perception of stroke and its risk management for two specific risks, exercise and weight loss. These beliefs assessed the perceived benefits of, and barriers to, making changes that would reduce risk, and perceptions about stroke susceptibility and severity. Where the minor discrepancies in factor analysis results occurred, these were because of anomalies in the loading of benefit items. For example, the 'gain' item ("I have a lot to gain by exercising to reduce my stroke risk") was expected to load with other benefits, and although the internal consistency for the exercisebenefits scale was moderate (.70), this could not be improved by item deletion (without 'gain', α was .63). In the case of the weight HBM factor analyses, the results revealed 'prevent' was a problematic ("Losing weight is a good way to prevent stroke"). In this case, the internal consistency of the full scale of weight related benefits was low (α = .57), but improved by dropping 'prevent' (revised α = .78). Unlike the other weight loss benefit, 'prevent' assessed benefits to weight loss specific to stroke, whilst the other items assessed general weight loss benefits (e.g., "I have a lot to gain from losing weight"). This is the first time internal consistency data have been reported for risk factors except for exercise; therefore, weight loss results are somewhat preliminary. Researchers should check and report the internal consistency of CABS-R subscales in their particular samples. Future applications of the CABS-R should retain original items but, to inform scale development, these studies could include additional separate items assessing general weight loss benefit and benefits specific to weight-loss for stroke prevention.
Exploratory factor analytic techniques were used in this study because this is the first time the CABS-R factor structure has been examined; further confirmatory factor analysis is needed to provide a more stringent test of the tool. In addition, future examinations should replicate these findings in a sample that includes individuals with more complex stroke risk CABS-R psychometric properties 12 profiles. Finally, further investigations of the validity of this measure need to be undertaken.
Ideally, this further investigation would include validity checks. In this study, it was difficult to undertake validity checks because of data limitations; however, these limitations might be able to be addressed by having a larger sample. Investigations of convergent validity were also difficult because the CABS-R is the only tool of its type (ie the only measure of health related beliefs that attempts to assess beliefs across multiple risk factors); therefore it was difficult to identify an appropriate gold standard against which to compare the CABS-R. As other tools emerge this limitation may be able to be addressed in future research. The focus of this paper was the factor structure of the CABS-R, and since scale reliability and internal consistency are factors that limit test validity this demonstration is important. Having established the CABS-R factor structure, others may be encouraged to undertake other tests of the properties of this measure, including validity examinations.
Conclusion
The key study finding is that the CABS-R provides valid and stable measurement of the stroke-related health beliefs derived from HBM. The ability to measure such beliefs is vital to inform the development of better stroke prevention campaigns. Maximum n for T1 and T2 data = 126 and 70 respectively. * Clinical history variables were assessed on the basis of self-report, with this exception of the stroke risk factor, weight. Risk due to weight was determined on the basis of body mass index calculations undertaken using participants' reported height and weight. "Other illnesses" means were compared. Comparative test results are not significant, p <0.05, unless otherwise marked. The T2 sample was a subsample of those who were tested at T1 (i.e., the T2 sample comprised those who participated in follow-up). The number in brackets represents the increase in alpha obtained by deleting one scale item. Alcohol item dropped from benefits "reducea": I can reduce my risk of stroke by not drinking too much ; from barriers "riska": My risk of stroke is not affected by how much alcohol I drink . Cholesterol item dropped from benefits "lowfoodsc": I like low cholesterol food; from barriers "painful": It is painful to have my cholesterol checked. Weight items dropped from benefits "prevent": Losing weight is a good way to prevent stroke. Australia, 2007. Notes: Weight N = 30 ; Exercise N = 70, Cholesterol N = 17; * Correlation is significant at the 0.01 level (2tailed). † p = .059. ‡ p = .089. The severity test-retest value is the same for all behaviours because this construct was assessed globally and not specifically in relation to each risk behaviour. 
Précis
The CABS-R assesses stroke related beliefs derived from the health beliefs model. Consistent with that model, a four factor solution was found in a sample at risk of stroke sample.
